1. Introduction.-This note, summarizing an article to appear elsewhere, concerns the elimination of infinities from classical electromagnetic theory. In the past this has been accomplished by noninvariant devices like giving the particle a finite extension in 3-spacel or by the admixture of unphysical elements like advanced fields.2 The present method is essentially different from these. It consists of the extension of the conventional theory to the whole of a "natural" domain of definition suggested by the conformal form-invariance of the Maxwell laws. This introduces a new degree of freedom, X, alongside space-time. In this preliminary note the field of a particle in the extended theory is obtained and its formal properties briefly investigated, with especial attention to the question of infinities. Speculation as to the possible physical meaning of the new co-ordinate X is postponed. For X * 0 the field of the particle is shown to be everywhere finite (X operating as a Lorentz invariant cut-off). The special subspace X = 0 (precisely the space of the conventional theory) is then excluded as representing an unattained limiting situation in nature. Also touched on are the inertial versus noninertial character of motion in the electromagnetic field, the self-force problem, energy-momentum, and motion in the Coulomb field as they appear in the extended theory.
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2. The Extended Field Equations.-The Maxwell laws in empty space are known3 to admit a larger class of equivalent observers than that of the Lorentz observers; that is, they are form-invariant not only under Lorentz transformations but under all conformal transformations t = fP(xf) of space-time. 4 The conformal group is, in fact, the largest group for whose equivalent frames light-velocity is constant; it has the physical interpretation" of uniform relative accelerations of cartesian 3-frames (the Lorentz group forming a subgroup of zero relative accelerations). Now the conformal group is a group of sphere transformations: it takes spacetime spheres _~-(r' -r)2 -c2(t' -1)2 = _X2 (2.1) into other space-time spheres and nullspheres (X = 0) into nullspheres,6 and its action on points of space-time is obtained by identifying these with the nullspheres of which they are the centers. Let4 the 5-ple xa, where xm = the real Lorentz coordinates of the center, and X5 = X, the (directed) radius, of the sphere (2. Then, if Fao = -Fpa is the 5-force, the laws: Fa,,, is a curl, and the divergence .y-1/2 6aJy1/2ya6y87E Fs.) vanishes, become, in natural co-ordinates The noninertial character of electromagnetic motion has thus been introduced oin going over to the framework of length geometry via the noninvariant substitution (4.2); in the invariant form of the motion equations (4.1) Xo does not occur, and the electromagnetic forces become inertial. The mathematical root of this is simply that, whereas ds is a length, dO is dimensionless, so that, although do occurs to the -2 power on the left (cf. n. 12) and -1 power on the right, no compensating length Xo depending on the particle need be inserted in the right member of (4.1).
By putting the field (3.2) into (4.3), taking RI = 0 (i = 1, 2, 3), and, assuming X small, expanding retarded quantities in power series in X, we can study the selfforce. The self-force is infinity-free here, and there is no need to "smear" the source and perform integrations as classically; the nonzero X keeps the particle "at a certain distance from itself," thus avoiding the instantaneous action on itself leading to infinities. The "electromagnetic mass" is proportional to e2/ 1X . For XI IXoJ we get agreement with the classical result in sign and order of magnitude (identifying X and a, the 3-sphere radius), but for XI > o (X of atomic dimensions for P an electron), due to the influence of the term Xofms (dX/ds) in (4.3), the self-force vanishes. There is some doubt, however, as to whether the solution (3.1), and thus these results, should be taken as valid at such distances. we get X2 = 82 + Xo2, whence Vl 2 + (X/X)2 = 1 and Eki. goes over into the Einstein quantity.
The most important question here-the physical meaning of X-will be explored in the article to appear. 1 12 The left member is the covariant acceleration (d2xa/dG2) + { I } (dxf3/do) (dxy/dO).
1 ds > 0 assumed, whence Sgn X0 = Sgn do.
14 The identity dx4/ds = X/\ 2 + (X0/X)2/X/1 -V2/C2 following from (2.2) has been used. 1. Introduction.-We shall outline, in this note, a multiplicity or unitary-invariants theory for adjoint-preserving homomorphisms of self-adjoint algebras of operators closed in the uniform operator topology (briefly, "representations of C*-algebras"). A detailed account of this theory containing a historical survey together with complete bibliographical references will be published elsewhere. We take the liberty of omitting from this note all bibliographical references.
MULTIPLICITY THEORY FOR OPERATOR
In its general aspect, the central problem in the study of operator algebras is that of associating with each operator algebra a set of entities (invariants) which completely determine it, i.e., such that two operator algebras are structurally the same if and only if they have identical sets of invariants. The province in which one seeks invariants for any structure is indicated by experience with the structure and the special theories developed for special cases of the structure. Again, experience and applicability to the special cases usually indicates when a set of invariants for a structure is "the correct set" in the sense of relevance and simplicity. In the case of operator algebras, the central question just mentioned has two main parts. On the one hand, we may ask for invariants for the operator algebra as an algebraic object (algebraic invariants), and, on the other, we may ask for invariants for the operator algebra together with its action on some Hilbert space (spatial, multiplicity, or unitary invariants). In an earlier paper we presented what we felt were "the correct algebraic invariants" for the general C*-algebra (and noted there that, of course, one would insist on more detailed invariants for special classes of C*-algebras such as the factors of Type III). In this note we give the spatial invariants for a C*-algebra.
Some remarks concerning the relation of these results to previous work in multiplicity theory are in order. The finite-dimensional C*-algebras are completely described by the Wedderburn structure theory. The first infinite-dimensional results were those of Hahn-Hellinger, describing when two self-adjoint operators are unitarily equivalent. Later technical improvements in their description made it possible to apply their theory directly to commutative C*-algebras. This last theory contains that of the single self-adjoint operator. The next step in the commutative theory was the study by Nakano-Segal of Abelian rings of operators (a
